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On-Demand RTC Products from Vertex

Granules used for Demo:

S1B_IW_GRDH_1SDV_20200515T233216_20200515T233241_021599_02900D_FD9E

S1B_IW_GRDH_1SDV_20200527T233217_20200527T233242_021774_02953A_2D69

1. Sign in with Earthdata

2. Use      button to add 

products to the 

On Demand Queue

3. Click on On Demand to 

view the queue

4. Enter a Project Name 

and adjust processing 

options (if desired)

5. Click the Submit Queue 

button 

6. Select On Demand 

Products Search Type 

to view products  
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https://search.asf.alaska.edu/#/?maxResults=1000&searchType=List%20Search&searchList=S1B_IW_GRDH_1SDV_20200515T233216_20200515T233241_021599_02900D_FD9E,S1B_IW_GRDH_1SDV_20200527T233217_20200527T233242_021774_02953A_2D69&resultsLoaded=true&granule=S1B_IW_GRDH_1SDV_20200527T233217_20200527T233242_021774_02953A_2D69-GRD_HD
https://hyp3-examples.s3-us-west-2.amazonaws.com/training/2020-gsa-short-course/S1B_IW_20200515T233216_DVP_RTC30_G_gauned_51FD.zip
https://hyp3-examples.s3-us-west-2.amazonaws.com/training/2020-gsa-short-course/S1B_IW_20200527T233217_DVP_RTC30_G_gauned_567E.zip
https://urs.earthdata.nasa.gov/
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RTC-GAMMA Product
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ASF Custom Toolbox for ArcGIS

• For ArcMap or ArcGIS Pro

• Designed for use with 

HyP3 RTC products

– some tools can be used with other 

datasets, even non-SAR data

https://asf.alaska.edu/how-to/data-tools/gis-tools/
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Case Study: Midlands County, Michigan, USA

• Heavy rainfall resulted in dam failure and flooding, May 2020
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Unzip RTC Products

This tool will:

• Unzip any .zip archives in a selected directory

• Save the extracted data in the desired directory

– can be the same directory that houses the zip archives or 

a different one

• Delete the zip files
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Convert RTC Products to a Different Scale

• RTC outputs are commonly in power scale
– Often visualizes poorly

– Good for numeric analysis

• Amplitude scale (square root of power)
– Generally good visualization

– Good for most numeric analysis

• dB scale (10 x log10 of power)
– Good for differentiating among very 

dark pixels

– Not suitable for all numeric analyses
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ArcMap Manual Option: Raster Calculator

• Search for Raster Calculator or find the 

tool in the Spatial Analyst toolbox

(Log10(Square("S1B_IW_RT30_20200515T233216_G_gan_VV.tif")))*10

 You must add rasters to the ArcMap 

project to make them available in the 

Layers and Variables list

 Enter the formula in the expression field

 Select the destination directory and 

enter an output raster name, including 

the .tif extension *To convert power (instead of amplitude) to dB, remove the square function from the equation
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ArcGIS Pro Manual Option: Raster Calculator

• Search for Raster Calculator 

(Spatial Analyst) in the 

Geoprocessing pane

(Log10(Square("S1B_IW_RT30_20200515T233216_G_gan_VV.tif")))*10

 The dialog is similar to 

ArcMap

 The raster must be in the 

map to appear in the list 

of rasters

 Enter the expression and 

set the output raster 

directory and name, 

including the .tif extension
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QGIS Manual Option: Raster Calculator

• Select Raster Calculator from Raster menu

log10 ( "S1B_IW_RT30_20200515T233216_G_gan_VV@1" ^ 2 ) * 10

 The interface is similar to ArcGIS, but there are 

differences in expression syntax

 The raster must be added to the QGIS project 

to appear in the Raster Bands list. The band is 

indicated, even for single-band rasters.

 Enter the expression and set the output layer 

directory and name, output as GeoTIFF
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Reclassify RTC – Water Masking

• Set dB threshold to reflect water extent

• Export a mask where pixels with values below the threshold 

are set to a value of 1 and all other pixels are set to NoData
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ArcMap Manual Option: Reclassify

• Search for Reclassify 

or find the tool in the 

Spatial Analyst toolbox

 Select the raster and click the 

Classify button

 Set the number of classes to 2

 Set the first break value to the 

desired value (-13.5 in this 

example)

 Click OK to return to first window

 Set the first range of values to 

be classified as 1, and the 

second range of values to be 

NoData (or 0, if desired)

 Click OK to run the 

reclassification



GSA 2020 SAR Short Course: Flood Mapping  - 13

Heidi Kristenson, Alaska Satellite Facility

ArcGIS Pro Manual Option: Reclassify

• Search for Reclassify (Spatial Analyst) 

in the Geoprocessing pane

 Select the raster and click the Classify link

 Set the number of intervals to 2

 Set the first End value to the desired value 

(-13.5 in this example) and set the New 

value to 1

 Set the Start value for the second class to 

the End value of the first class, and enter 

NODATA (or 0, if desired) for the New value

 Click Run to process the data
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QGIS Manual Option: Reclassify by Table

• Select Reclassify by Table 

from the Processing Toolbox

 If the Processing Toolbox is not open, select it from the 

Processing menu

 Select the raster to reclassify

 Click the ellipses next to the Reclassification Table field, and 

use the Add Row button to add two new rows.

 Populate the rows as shown, using -inf for Min1, inf for Max2, 

the break value for Max1 and Min2, and -9999 for NoData

 Click the ellipses next to the Reclassified Raster field, select 

Save to File, and select the filename and destination

 Click Run to process the data

 To visualize the data:

o Select the Symbology tab in the 

Layer Properties window

o Set the Render type to 

Paletted/Unique values

o Click the Classify button 

The default NoData value is -9999. 

You could choose to use 0 for the 

Max2 value instead, and set that as 

NoData in the Transparency tab in 

the Layer Properties if desired.
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Log Difference

• Taking the log difference of two different rasters can 

identify areas of change 

– Designed for use with amplitude scale

Log10(RTC2/RTC1)
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ArcMap Manual Option: Raster Calculator

• Same approach as for converting scale, 

but use the log difference formula

Log10("S1B_IW_RT30_20200527T233217_G_gan_VV.tif" / "S1B_IW_RT30_20200515T233216_G_gan_VV.tif")

 To use the Log10 function, scroll down the list 

of expressions and double-click Log10

 Divide the newer image by the older image

 Enter the name and directory for the output 

raster, including the .tif extension
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ArcGIS Pro Manual Option: Raster Calculator

• Search for Raster Calculator 

(Spatial Analyst) in the 

Geoprocessing pane

 The dialog is similar to 

ArcMap

 The rasters must be added 

to the map to appear in the 

list of rasters

 Enter the expression and 

set the output raster 

directory and name, 

including the .tif extension

Log10("S1B_IW_RT30_20200527T233217_G_gan_VV.tif" / "S1B_IW_RT30_20200515T233216_G_gan_VV.tif")
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QGIS Manual Option: Raster Calculator

• Select Raster Calculator from Raster menu

 The interface is similar to ArcGIS, but there are 

differences in expression syntax

 The rasters must be added to the QGIS project 

to appear in the Raster Bands list. The band is 

indicated, even for single-band rasters.

 Enter the expression and set the output layer 

directory and name, output as GeoTIFF

log10 ( "S1B_IW_RT30_20200527T233217_G_gan_VV@1" / "S1B_IW_RT30_20200515T233216_G_gan_VV@1" ) 
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Complex Tools: RGB Decomposition

• Complex workflow, based on ASF’s method of dual-pol RGB 

Decomposition: https://github.com/ASFHyP3/hyp3-lib/blob/master/docs/rgb_decomposition.md

• Recent addition 

to the Toolbox

• In general, water 

is blue, vegetation 

is green, urban 

areas more red
– Dry and frozen 

areas can be 

misleadingly blue

https://github.com/ASFHyP3/hyp3-lib/blob/master/docs/rgb_decomposition.md
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Complex Tools: Water Mask from RGB Decomposition

• Uses RGB Decomposition values to identify water

• Beta: Can be downloaded from GitHub if you’d like to try it out

https://github.com/ASFHyP3/GIS-tools/tree/RGB_WaterMask

This approach will 

be subject to the 

same color 

limitations as RGB 

Decomposition: 

• Desert is often 

identified as water

• Frozen ground may 

be interpreted as 

water

https://github.com/ASFHyP3/GIS-tools/tree/RGB_WaterMask
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Other resources

• Data Recipe for mapping water using ALOS PALSAR RTC:

https://asf.alaska.edu/how-to/data-recipes/how-to-map-regional-

inundation-with-spaceborne-l-band-sar-using-arcgis/

• More information about On-Demand Processing in Vertex:

https://asfhyp3.github.io/using/vertex/

• Webinar recording including some of this content:

https://earthdata.adobeconnect.com/p7heudoyqqey/

https://asf.alaska.edu/how-to/data-recipes/how-to-map-regional-inundation-with-spaceborne-l-band-sar-using-arcgis/
https://asfhyp3.github.io/using/vertex/
https://earthdata.adobeconnect.com/p7heudoyqqey/
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QUESTIONS?

Image: Hurricane Florence Color Decomposition, ASF DAAC 2018. 

Contains modified Copernicus Sentinel data 2018, processed by ESA 

Basemap: National Geographic

https://www.asf.alaska.edu/

https://www.asf.alaska.edu/contact/

Heidi Kristenson

hjkristenson@alaska.edu

https://www.asf.alaska.edu/
https://www.asf.alaska.edu/contact/

